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(54) FLOWER BUD FORMATION-INDUCING AGENT 
AND FLOWER BUD FORMATION-INDUCING KIT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a flower bud 
formation-inducing agent directly acting on the flower 
bud formation of plants and a flower bud 
formation-inducting kit. 

SOLUTION: The flower bud formation-inducing agent and 
the flower bud formation-inducing kit containing this 



flower bud formation-inducing agent contain in 
principle, a ketol fatty acid in which one of the 
different two carbon atoms selected from the carbon 
atoms out from 2 to n-positions is the carbon atom 
constructing a carbonyl group and the other is the 
carbon atom linking to a hydroxy group and the number of 
the carbon atoms (n) of the ketol fatty acid is 424, as 
an active ingredient. 
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(57) mm 

[MM &Vo<7>tt&%(^z.m&i¥m-t2>1£#M)&BmM 
<DMJH£rfl?fcL#5i i^lttiLfc. &*5 X *MK:*SV^ 



(2) 

1 

[4#fFit#©$Sffl] 

[m*« 2 1 if i mm<Dit&Mfmmm<Dm#iriLft 

[|fjft*4] *©«*JB-T-ra±©J»^*fcHb, 2 m 20 

[«*S5i *<ommm*m*i 8 -?£>?>, *»o*©« 

[»*91 7 ] if 1 6 B*©V vf*u&M©:JE 

tit Kb s<frtti/smm, mmz y v 
[m#9 8 j m&s i 6 ib«©v vf 

ttt Ko^**^j»i«it*^*«aiwiMHp;fli* 40 

y bo 

lit Vf<A'*-*$'gnBm, Sfcmz.;/V3L\m-7 y 

M&gi i o ] 4«±2 4 &.r<D7f^mn 

iEteo 50 
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2 

B£© 9&<t>-m»&a&&mibrz y **vyt-f-r? 
[it** 12] e&^tm&mxoytf 

if^l llE«©t Ko^/v^-dr 

[»*s 1 3 ] TF&mmm* v ; -a«xw: « - y y 
t»*« 1 4 1 z&mmms 4«±2 4 KT©*g&fnjig 

tf*fWBS*TlBWS, if*«i75Sif*«5 
fB«©Vvf jx*»©^6^figf|^J©#^^-cfc5^ h 

[if i 5 ] y jje*i^-*— iiiRiftic y y -/v 
g|©9#©-m^i§-gc#&B^t;-r3 y JJ?*^"*— 

[It#si6] y ae*^^*-— \?&=**m#&*<?>v # 

in i 7 ] ^ttftajBttad*, y y -/vgfcm « - y 
y wv^-cfc^, «*^i 4»Mif*^i 6©v^-r^ 

[*«H©»«I*K!»1 
[000 1] 

y >k*m®fS&k \*xisirrzi&mmm 

-So 

[0 0 0 2] 

srtii, ^©fflf9-c*)S 0 *Lt, r©BStci&j£ 
Tr©^dsPB^-f--5r i;^^ahi65>n-CVNSo -© 

v^^tt, 7p y y>kmxthx*i*), ^^m- 
m-&-rz>z.k&x%*h\z, B&^Mt>b-rmvo<oMitm 
m*A%>mz.fflm-rzzk&-Bimk «t*^H4?« 

# < ©^^*5vx-c#^^^Sr-^^.#5 r t raw e>d^ 



(3) 

3 

te-a-j^jt-— w©— « — 17 9 ui/sm&m 
[ooo3] La»Lfc#e>s r^e>©*t<fe^/v^->«, 

it- ia«bT, i©»«fcj:orBi^at*a[Sfrsr. io 

tasSSfrbTV'S,, £fc> T^^*JS«ffe ( Pharbiti 
§)., *t*5IHt* (Xanthium) ^K^A^jBUfe (Lo 
Hum) fcaawctt* %jre(£^<7EA9E*ft^ 

^-HS^^^JSt-oVN-C : Aspinall 1967 ; K^A 

=¥JK£oV>T : King and Evans) „ ££>{ds 

i&M. (Bernier et al. 1981 ; Hirai et al. 1994) „ iff 

f&m (Shinozaki 1972) , (Hirai et al. 1993) 

•'^gfiif ©^FJB (Wada and Totuka 1982 ; Tanaka 198 

6 ; Tanaka et al. 1991) K£ y$£M&fri,Z> H t t>ft(£ 20 

[0 0 0 4] 

[00 0 5] 30 

AlStSrBlfci b"C«MMftW«Tofc. #£© 

r 5 >•©-«-?*> 5 y ^ 7 y > h mfr&xfcm £ 

[0 0 0 6] flMSSltefcV^C, 2<(£75Mn#:©Vvftt 
SMSR*-?* S n a* 4 £1± 2 4 KT-efe 5 * h 

[0007] ft&g 2 Kasv^-c, tneit i is«©:£ 

*»J*»i»*©* , a*J«»^**^ I— /HJgflSSfc©, *© 
2^Sn^©V^-ftt^{Cfi:S1-5^^^»^^ 

v^ga^-a- Lfc^iSiig^fii*f-©v^*ta> 1 o©^* 
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So 

[ooo8] m&m 3 tc&v^-c, saiEit 1 xtest* 
© t kp#->/vsj)5^ vttfcmm** 1 a text* v &© 

(c 5 <>" h -/HBJHffll Sr^fifea- 1 -f S te^Jdcfi 
[0 0 0 9] »#5UI:i*SVvt\ ^OiiaWR^WttOiB 
•f 5 , IfflElft&S 1 3 © V vf ;ft,a»©fit#«SE 

[0 0 10] »*3K5Hl48V^-C, ^©^fSJS^W 1 8 
2 d»0f#fti-5s flUEl*** 1 75Mlf 4 ©V^ 

[0 0 11] »*^6(c*5V^. 2&75Sn'f£©V'>-f*t 
iftSWR^-CNb*, ^©^*H J f^Ct?fc^n*5 4«±2 4 

[0012] ffi&fl 7 {C*$V^ tMBM&K 1 75S»* 
[0013] 8 JC*5Vn-C, MIBff 1 »If* 

[0014] f**« 9 ^^v^r, tftiEit 1 7bmm& 
m 6 ie«©v ^*ii>wwmjmmm<oG%ij$Lft-Qih z> 

[0015] ft*« 1 0 M*3Vn-C, ^rO^SHK^ 4 ei± 
2 4 J^TW^I&fPfliW^Jc, y tfUipoxyg 
enase) Srf^ffl t Kn^t^^^iafPJBflSKSrfi 

[0016] »mi li^t, y #=5f->y-? — - ^ 

SMiRiftKy y-/^©9^©-S^-a-g|J^-«r^bi- 
5y3?*^t-^Tfc5, maw^f i oiB«©t k 

[0017] w*«i 2i£*5v^ y^^v-y-^-— 

1 15«© t K p VJIBKnK©«Jfi* jfe Sr««-f 



(4) 
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[0018] iR&R i 3 tz.*\*x % ^muhmm* v s 

[0019] 1 4 K*5V vC, 4 &.± 

2 4 £tT©5F«ftiJB»*K. y # SrflUB £ 

TV'^^f-iM' KW* — t?(allene oxide synthase) 
ZftmmtTmk-rz^ WIB»**175Sff*«5|Bffi 10 

[o o 2 o] nxmi sn^vx, u^vyt-f 
a*, iltRtotc y y -^8© 9<£©-fi*§-S^#«r&te-*- 

Sy#*i^-*— MI2»*«1 4|B«<Dt K 
[00 2 1] ffltsji^ 1 6 fc*SV*t\ y #*->yt-f^ 

[00 2 2] fftjftg i 7 K*5 1 vc, ^g&fqJJgJK^dS, y 20 
[0 0 2 3] 

14, _hfE©iI?K 2^Sn-&<DV^H^I-'fca-t-5^ 

na*4£U:2 /HIIS»T?fc5 (EUT, £ 

[00 24] t>. #3S§J3Mj*^ h-^IBJWHfc©- 

— " n 

O OH 

[0 0 2 8] 
Kb 2] 




ciy) 



[0 0 2 9] fc*5, #3SU!g8ig^ h-A'JBIS* (II) X 

tfra (in) ©<fb^«jti£ti:, «it5r^t>©*ii9 



1-2 94 1 0 

6 

mz. a #rcfc 5 r h ■» r. ©SL£*> ?>mu^ 

[0 0 2 5] £*:#5§S>lMii^ h-/M»]»»tt:, *r©£3 

v\ *tc*&wmmir \—/v$zmwt(om.mm-i. 1 8 
ttKn^f v/v-s^ig-g- u & jwhr^cwv© v ^-r 1 

[0 0 2 6] ±«©*»58BBig'ir h-yH8fffltoAf*:« 
£ L-TI4, #lx.K£9-t Kb#V- 1 0-t*y-l 2 

(_Z ) , 15 (_Z) -0r9 9 CWT, 
MM*^ b-zHHISSI (I) iv^ ri^jfeS] . 12 
-t#y-13-tKo+i/-9 ( _Z_) , 15 (_Z) - 

(II) ittsfcS] , 10-«y-13-tK 

o^-ll (E_) , 15 (_Z) Zfjj-Jx.^m. 

C«T, *56Kiaa-5r h-/HBI»^ (HI) h^o^-t 
hhZ>) , 9-tKP*'/-12-t*y-10 

( E.) , 15 (Z.) CWT, 
Miia^h-/i-flgJWK (IV) tv^5ri>bfcS] 

[0 0 2 7] £!TtC, *^WMjS^ h-/HI§l»Bfe ( I ) 
RVm (IV) «Hfc*«3fiSC*efM-5. 

c o o h < 1 ) 



ii9-t KP^t^>- 1 2 -^-*y- 1 3-t Kta 
1 0 (E) , 1 5 ( ZJ -3r? fTXi/^-lsm. 

^) , 9- t KodrV- 1 0 y- 1 3 - t Kp^ 

^v'-ll (E) , 15 (Z.) 

K CWT. 3M8!HB8a^ h-/HBII«ifc(Vl)fcv^5ri:1> 

[0030] wtjc. *5§^w*^ b—^mmm (vm 
u=n (vi) ©^b^«ig^;^iE«-r So 



7 

Uk3] 




(V) 



(VI) 



OOH 



[oo3i] ±m<D*&wmmtr b— /maw*© 5 *>> 

aw-h-/u»»i* (i) dkttfttcastc^-rsa 
h-A-ieasa* (i) ^sw^^xmfci-^jtco 

[0032] a. *i\ *5sb^m»^ h-/ummm<om 

h-/H9ifl*Sfe£#5 r £ 5 (SIT, 
[0 0 3 3] (DttWte^oVNT : JifE^WISii^ h- 

/HgisK (i) v*?vmm®<D-mx$>z>T*v 

^ty- ( Lemna paucicostata) ^fetttH ■ ffilttf 
V^-py- ( Lemna paucicostata ) (4 X ^t&^^K ffl <©^k® 

[0034] £©r*?**iH4, jttKftstffiti&&a*& 
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vx&i%tcmnzmvx^z> 0 

[0 0 3 5] Z.OT*?*ir-9-(DmWfa*'( Is**.^— 

mmf£&*m#>i>tix^z B ^lt, $p>ici©t» 
ic^-c^fsi (8 0 0 0 x g • 1 o#mmm) *r*u # 

/HBlftH* (I) LTiV^it^ 
10 £3. r© < t5fc > ykftW-y h-/Wm& (I) I4> -h 

So 

[0 0 3 6] ^L-T, £ t>t-^®[3aspC0±-eiJ* L^tti 

[0037] g»i#rara, mmx 2 ~ 3 ^raaie-ct'sr 

-AJMSBfc ( I ) Sr«»i- S - 1 *s-t?# S^S©* h u 
^m5ri*5, #3§§l^ h-/Mi&J»g£ (I) <dW& 

[0 0 3 8] A#:W(-f4. f- IgS^ h 

(4ffi*TS^-C 5 0 %&.T) -etlT^ fftL<l±24~ 

f^S^Wi, <t 9 b < ft 1 5 Jb"C$> <5<, 

■^Sra»-t-Sr kK£oX5-7LZ>Z.h&X%Z> 0 Z.<K>W> 
-g-cDiBTkOtaaft, 4 0*0-6 5TlX»imx$>*) ^ SJ* 
b< 144 5"C~6 01C, J:»)ffiL<tt5 0t~5 5 < C 
-CfcSo a*fc*Q«-r*l*IHH:, Wtte5frU&X 

[0040] SSJE^ h W^ft. fiSJg*©«^ 

h-/W^-Cfcn«0. 3M£Lh, »*b<«0. 

0. 5Mvy= ^-/^^Srfflv^2,»-g•|4l^^J^±, » 
*L< f435m±-e&3„ i©J:5f-UT, 
50 b-^mmm ( I ) Sr-^tf Jl <k 



9 

[004 11 &*5, ±!BLfc«*(DW38^tf>ai;ft3T 

[0042] ±W.<D£ StemULItlii&tofc&LT 

-/H§gfl#& (I) Sr»iS-t-5i idi-e^5 0 fc*s % 

[0 0 4 3] *1\ ilBHJSMfcfc^briBRKttttlfrfT 

[0 0 4 4] r.©«aia*fiUTf«fe*tfcJ(MIH^*, 
^&©#g:£ffl^Tifei#' • BffiU ODS (^^rV 

lc) xifrttx. mmmmismft*mi£'Wm-z>^ 

[0045] £Lh, #S§W»5g<5r h-A'IBJKH ( I ) * 

[oo46] ©gMtifcico^T : 8*i&8c©ffi38<6&«£ L 
[0 0 4 7] ^.(D^mmmmt ltij, w 

y / u>m, T7*b*>&, 9, 12-octadecadienoic aci 
d , 9,11 (10, 12) -octadecadienoic acid , 9, 12, 15-oc 
tadecatrienoic acid , 6,9, 12, 15-octadecatetraenoic 

acid , 11, 14-eicosadienoic acid, 5, 8, 11-eicosatri 
enoic acid, 5, 8, 11-eicosatriynoic acid, 11, 14, 17-e 
icosatrienoic acid, 5, 8, 11, 14, 17-eicosapentaenoic 
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acid, 13, 16-docosadienoic acid, 13, 16, 19-docosatri 
enoic acid, 7, 10, 13, 16-docosatetraenoic acid, 7, 1 
0, 13, 16, 19-docosapentaenoic acid , 4, 7, 10, 13, 16, 19 
-docosahexaenoic acid^Sr^tf 5 ^ t &X%< £#5, r 

(trans-) t?J>ott^#(cis-)-pfcot<bJ:V^ „ 

[0 0 4 8] z.frb(r>^mnmmm*. m.tmm • mm 
rtim^$>«9, misfi^fflv^sr ki>^^smxs> 

So 

[0 0 4 9] i©»*ttKJ8V^-Ctt, ±IE<D^fi&?Ulifl6 
KSrSKtLT, y 5K^ri/-7*-7— ^ (LOX) Srf^ffl^ 

v-S (-OOH) Sr^A-TSo -^li, 

t isxmA-rzmti&Tcmmxib *> , km • wibfrNfe 
20 -r, ifc-y-j'^a^-fexjH^ji-rs^efcft^^tvs^ 

[oo5o] mttts. mvoxhtitfm^-mvo-s-fflt 

T^r, 7/1/7/^7 7, A*, V*7^?*, ^17^- 

y>-=r, ^v-r-^h, jm, ^^y, x^y, ;/k 
17, M#-7-ix, ^y^y?^, -f^=r, t-^y 
30 y, %««*y jK^->^-7-— vommk lti*»*lv\ 

D7^/^#ftL4^if, «, **4Sf«ry#*v^ 
[0 0 5 1] *5l|gjC*5V^-cy JK^ri/y-T-— 1f«, ^fig 

40 i itfs, MSi-S*^iggl5i<7- h— /HBft5Sfe©itK^Srl«0 

[0 0 5 2] d^^^Btjy sJ?^r->y-7 — -^CO^B*)^ 
y^T't-f ttT, Witfi'^tEf (rice germ) 
K&&-rz>V [Ya 
mamoto, A. , Fuji, Y. , Yasumoto, K. , Mitsuda, H. , Agric. Bio 
l.Chem., 44,443(1980)^) . *LT, Z.(Dm&.#}V#* 

v'T't-^ttssfi vxmtn-rtt&mmwti: 
so [0053] TF&mnm&tzmm t lt y 
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[0054] rr^fflv^frsy #3ri/y^— a 

[0 0 5 5] rot KP^**^fifiaM!F*B:, * 
&WMiMtr h-A-liJR«©#3lHSfefcJ:*«JtXS©«flBI 
LTfi:«<5{tSr t^pTtg-C&Os LHiCtF 



[00 5 6] :©t Kn^/l^^^SfrfoOS^i LT 
tt» «*.tf±ia*|SMBBjt^ h-A-JBIW (I) ©*W 

(E) , 1 2 ( Z ) , 15 (Z) -^-^^t** by 3i > 
&Xtel 3-t Kn-</W^-^rv'-9 ( z) , 11 
(E.) , 15 (Z) -^^ji? h y^V&SrWSr 

[0 0 5 7] itubOt Kn-^/V^-dr">^|D5K»5*>> 
M#<D9-t KB^t**'- 10 (E) , 12 

( Z_) , 15 (Z) -^^ahys^lfcMSRBIIH 
jgfc Vvs</U**isSmm (a) itT, *fc^#©l 
3-t (_Z ) , 11 (E.) , 15 

(_Z) -^9fiJ b y*VifcSr*»WI8*t Ko^/V 
a-'frS'lBISa (b) tLT, r*tfe©fb9Mllifta*.«T 

[0 0 5 8] 
Ut 4] 



COOH 



(a) 



OOH 



[0 0 5 9] 



OOH 



[0 0 6 0] &vvc% rot Kn^/W^-^V^ffi^PjgJKr 
[0 0 6 1] Tvmt'f KW^— Iftt, t Kb^ 

7? m^) , ^-v-r, acv/^, *?i^>-y?, t^? 40 

[00 6 2] tt&mz-&^XT l^V^-^r-y-^ Ki/y^- 

0!l;itf±fE©9-t KB^afV- i o 
(E) , 12 (Z) , 15 (Z) -^^f*M)xy 
K© 9 &© t K o s</u&* ^X&flfc*-*- 5 £ t iz i <j at 

[0 0 6 3] -hlE©T Vl/**^-^ 



Kl2 5] 

COOH (b) 

> * — if p h -cbnkkjs sritfi 1 s * 

it), ±|Stt^*^ttm •*ltS!»Lfcfc©«r«v^;: i: 
[0 0 6 4] ±C©2XS©#*R*tt, Jut? 5^1 

[0 0 6 5] ftiS, sc*^^as^fi8S*fc|t©OH- 
I6©ttfc» v —tr b—Mk-&t&>* i £.l$.-tZ>o r©v-<^ 

Mts-mi. ±Bdxomx^-<tcHP-Lcm(om'^ 
Mtc&to t &mr 5 r t as -c # s . 

[0 0 6 6] <SHfc^3-fiSc)£Kov^ : 



(8) 
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%><Djjmz.£ (J-g-fifcU r^t«S'Ji-cis2- — =*r-fe>-l 

[00 6 7] i)#S8WM&*- h-A-JBJBlfc ( I ) 
Nonanedioic acid mono ethylesterSrtti?!®^ t UT, 
N, N' -carbonyldiimidazole t KJES 5 ^ V V K 

MsO, 

1,9-Nonaaediol 



14 



10 



[0 0 6 81 wtUfcttSUJC cis2- ^*M=:V-1- ^ 
(cis2-hexen-l-ol) Srtriphenyl phosphine St^carbon 

tetrabromide iKJ&£-£\ ^ftfeAtt/fb-n-W^trip 
henyl phosphine £rSi££-e\ $ M£n-BuLicD#&T-C 
chloroacetaldehydei:S^$-yr-5wi;(CJ; 9cis ^"1^7 
-Y^£r1§MIL> $ <b(£ wifUCmethylthio methyl p-tosy 
1 sulfone kRf&'&. NaH ©ff&T\ -kfBWT/l^t K 
kRf&£*kXm&Vti2m.T fr="- /VSrtert-buty 1 di 
phenylsilylcholoride^SUT, 6fc!jn7k#fl¥, #CV*>-C 

JB« <i) mt5ii*stt5, 
[0 0 6 9] gTFic, £0*3t9!H&g*- h-/VJ5IJte®? 

( i ) <o&i&jM<o-m<Dmwt£jmmt:jM-. 

Hfe 6] 



1) n-BuU 



H*0 



[0 0 7 0] ii) *#HH»jr h^/Hk^ (ID <D<& \ 

m 

Nonanedioic acid mono ethylester Srtti5II^J|Sf t L 30 

ny KiLfcft-e, NaBHi»7cSrfirV\ BfcTVi'a— /V«r 

l££ri£ti Lifc^fet^ triphenyl phosphine St^carbonet 
etrabromide Wkfrfc^ftfc^&tCtriphe 
nyl phosphine &rS££ii\ £ k{£n-BuLi<D#^£T~Cch^ 



aoroacetaldehydei:S^$^:^w 9cis 3rU7 ^ 

>SrW^b. £ ^(crttdmethylthiomethyl p-tosyl s 
ulfone bRjfc&s n-BuLKD^^ET^. r. JxSrSU»Ccis2- 
hexen-l-ol <DPCC Slftf-* 9 »*UfcT/^f*fc K^S 

[0071] EiTic, r <D*&wmmir h—swrn 

(II) W^tB¥*3jBHfir*i"o 
[ft 7] 



15 

nanmmcfloto add mono eftyl ester 1 



(9) 

SOCI, 



«MH§¥1 1-2 9 4 1 0 



16 



2 




2) QHOCHiQ 



SO,Tol 




8 9 



12«a«>13+ydnMy^l4,1 6<2)-octBdaoadtarvtfo aold 10 



[0 0 7 2] iii)**H^h^Wb-S* (HI) <D^jft 
Methyl vinyl ketone &m&MWk L> LDA JWDME <£> 
#&TT?trimethylsilylchlorideSrSJt&^^s #£>ttfc 
Vy/Wx-r/W^^ 1&M(-70V) -CMCPBA ST^trimethy 
laminehydrofluoric acid SrttLt^ h7;W3-;W§: 

4%iibfc^fe{£> triphenyl phosphine St/trichloroace 
toneSrSJ^WUKcfflV^T, ^^^^ ^K»fc4fc*#iDS 
i:ft<RjEfc$-g\ rOS/S^STtributylarsine^ 
tM 2 C0 3 ^#4TT, formic acidSrgJtS*^ trans - 



%£cis2-hexen-l-ol (DPCC 8ftCJ:!)R8Lfe7;Vr 
20 t: KtSiS^^rT. £ <£>SJS^ 1 6-hep tenon ic acid t 

■r«*»8B«ai-Jr A'BIW (III) mtsri 

[0 0 7 3] BITfc* ^^Sil^ 
(III) 0-frdi3jB©-«0fBf*ft3jBH*«-r. 
[flS8] 



nettryi vfnyl katona I 



1) LDA»DME 

2) (CH&3JCI 



1) MCPBA <-7D°C) 



o 



5 



,)HCOOH <£^ 0H 



3] KjCOa 



7 



WwpUnob«eW{IO) 



UC&VnCl, 



SJCHjOOOH 



[0074J ^>RiA«>ieifrBS4Mto«!>miic 

aMfeV t b T <fc < *l ttT V > 5 J ;v=. 7 V V §r«Sb 



50 



OOOH 

to-ono-l»hv«faw-l1(E). 15(Z)-ootH<laca(fienoi<s add 11 

3 (-) fy/Ux^7!) f«itT?l*4<, ( + ) 7£<D 
[0 0 7 5] B. r©<t5t-bTi!!)t$tuS, 



17 

jmmm (sit, ^mwmmmmh^, ) am 
b~-/wm&w$:m%}t8.ftb-rzi><otz. z.tim&x 

#J fc J /u= ^7 9 ^§S#J^©«J|b5£#®[#J $?m.^ 

[oo76] *&mi£&mi$mmm<o $ *>, 

[0 0 7 7] ^iSM^^ii^jicfetts, *%wig 
h -vhbkf* t y ^ y >-^©tt«>;£# t © 

:£!)|3g£.M§5fc©-C* «rfcl»3e*nS 1 t>©T?l4*v\ 

U-C*»MH*^r h-^JBWBI (I) Sr^v> 
5»frfcW:, C*3IHH%4- h-yHBIW (I) t 

[0 0 7 8] #^W^^/£RiJMHlW:, ^ntrffl 

[0 0 7 9] ±fS©*3»^tt-?r©***5SW^IP^ 
**Br3©*0& H«m £9*9, 9UN. 

-a-Kt*. mi*?*?, *\ — , /<-s*a5>f k s$s 



(10) 11-29410 
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a* ; *fc«^J-e*>5»-a-{-«. 8fcfc*. ^w^o* 
T-fe h V^©<5r h v J *-3rlM', x 

K, ';^W***'/K, T-fe h y/w^©ffi<*:ffi 

7M;W7!»- )\>*)VHr.l/W&., i?T/V 

[00 80] * t,M>si:(tDt, 4K4to£JIIMiiK>. 
SHgSr, Ji|E©*3SM©^fJI8©^i*Sra*^*VNRS«^ 

ffi-e@>er©^fi^(cfflv^^>^^5 0 fi^.tf, *^^i-*5VNr 

30 [0 0 8 1] ^C*3, *^?elC*5V^r«, ±fB©*8&/£# 

&wK#Mi&mmmRv*&wiz&m!&mmm*>y b* 

X-3bZ> 0 

40 [0 0 8 2] ^llWt^i: Lttt, «*.tfT-9-^f*IMB 

v-r-^Jltt^, ■fe>/«7JB«'fe, 
50 ^v^n^JS«^©/«c-CL-r^tt^S:«C*, t><* 



(11) 



11-29410 
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«U i-l\hX5PN**, *ot>¥H**K i^f3;5(f;PMa 
5tfv*¥Mit*K <t©t»m ttLfMM&K -$»5^.£ 

fMttt* ir^MMMb, *A/S<!PM*«, t-f*»tto* 

fca*.*spMM&, *^A4WMb, tMbttSffM* 

5, t>*><E>£fWI^ KL#rfW&k ^otipo#* 
3, <*fc#a»i , fe!««*, jMt-tfFHM* £*>© 

*fc©#¥Hi*, L3fe©#fHt*, *48V^sfttt*, 
tfO^Ht*, §**WMt«, otfitfMM&x *s »>:,*»> 

£>*5fM**b, v*-**o¥MlMK ft>&£>*¥HMlK ttv» 

<*o-3&¥him*u L-tH**, it-r&mm* 

[0 0 8 3 J LTIi, iMMit 



20 



77 wy7*^JRffi(Rl, '^yjlitt&l, 
W»o!l C^^ffife. ^b^ffife. Si:VNtfM« 

»slc*»«*» o^<$#fit<^ x ^-rh&imm 

[0 0 8 4] 

a. afflfeggfe^agia^ h-;vmmm d) icfe 

20 ttSHW : 

tzT^-^^r^^- ( Lemna paucicostata) ©4 4 Hi 
(«T, rp44 lj tVN5. JKME*9W*tt 

2 4~2 5t:T»^ft***r"rlW(EWlCjH«' 
&-ff<eV^jC!^fe (Hitachi FL20 SSD-C«M&fc:*tLT#?J 5 
W/m s ©SiJ^-eflg W) 1 a 1 / 2 #JK^D^^ 

Y-t— (Hutner's medium: Hutner 1953 ; ^<C*5, 
h"^-— (WiU <DiS^»i, KH 2 PO J (400mg),NH 4 N 
30 0 3 (200mg) , EDTA • 2K (690mg) , Ca (N0 3 ) a • 4^0 (354mg) , Mg 
SO, ♦ 711,0(50011^)^6804 • 7^0(24. 9mg),MnCl 2 • 4110(1 
7. 9mg), ZnS0 4 • 7^0(65. 9mg), CaS0 4 • 5H,0(3. 95mg), Na 2 
Mo0« • 2110(14. 2mg), H,B0,(14. 2mg) , Co (Mo,) , • 6^0(0. 
2mg)/1000ml^@*(pH6.2 ~6.4)-Cfe5« ) ft?, 

[0 0 8 5] i©P4 4 1©««#l^ 

WLt^t), 2 OF e-EDTASr-g-tfl/1 0 
#f?CDE^*ffi [Cleland and Briggs 1967 ; &*5, 1/10 
Et&1&<Offi$H±, Ca(N0 3 ) 2 • 4H 2 0(118mg), MgSO, • 7H0 
40 (49. 2mg) , KH 2 P0 4 (68. Omg) , KNQ, (1 15mg) , FeCl, • 61^0 (0. 
54mg), tertarate(0. 30mg) , H3BO3 (0. 29mg), ZnS0 4 • 7^0 
(0. 0221^,^004 • 2H20(0. 013mg) , CuS0« • 51^0(0. 008 
mg),MnCl 2 • 4^0(0. 36mg), EDTA~2K(1. 21mg), EDTA • NaFe 
(III) salt (0.77mg) /1000ml^®*-CfcS o ] 
LT. Z.th&ftmm#J\£6~l 2 SM 2 4~2 5*c-e«i 

[0 0 8 6] iOJ: 5<-LTgSi!!by t cP4 4 1 

mnmrn-v 5 0 %sxt) -e 2 4 ~ 2 5 "csst? 1 5 & 

50 W&iBL-C, M>*fcjWtfc. ^©ffii^h^ 



(12) 
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iaa**©P4 4 1 (7 5g) 1. 51 
(C24-2 5 < C-C2^a»$^fc 0 
[0 0 8 7] ftV^ r<OP4 4 lSrJi!BjSai*«t»^fe 

^tK7>f7^/Lfco OO/il co#a 

[0 0 8 8] #C^-C, ±IE^^y— ^»ttSri«3i«*^ 
n-v b Jfy7>{ — [column :ODS (t^^f^>7 
» ($ 1 0 X 2 5 Omm, CAPCELLPAK 

C 1 8 : «cSC^*»4J!t«) > Solv. : 5 0%^®* 

(0. l%bVy/^nWmt:^b) S^5 0%7th 
^by/w (0. 0 8 5% h y ^/l^ng^Sr^tr) 
KlffltLT, gfcS4. 0 0 (ml/#) -e x e^H^ (?§ 



22 



[0 0 8 9] i©ftH*©«JftSr»3er<5fc«>fc. 13 C 

[0 0 9 0] iOflS*V7 MtftV^flXt* 

JfeJttttt £>*tfc„ 1:178. 4 7 (s), 2 = 35. 
71 (t), 3:2 6. 8 2* (t), 4:31. 11 
10 (t), 5:26. 9 2* (t), 6:35. 36 
(t) , 7:78. 61 (d) 
(s) , 9:3 8. 3 8 (t) 
(d) , 11 : 1 3 3. 4 5 (d) 
(t) , 13: 128. 38 (d) 
(d) , 15 : 2 2. 2 8 (t) 

20 [00 9 1] 
Ms 91 



8:213. 78 
10 : 1 2 2 . 9 5 
12 : 2 7 . 4 6 
14 : 1 3 4 . 5 5 
16 : 1 5 . 3 9 ( q ) 



© © ® ® © ® a ® ® I 

CI.-CB>-€H=CI-CB>-CH=CB-CI,-C-€I-€fl«-CI,-(CH c ),-ai,-Cg,-CO0B 

II © ® © ® ® ® © 
0 

( G..fli.04 . I.l.:310) 



tix\*&*3mwm4rh—A'SBtm (i) -e&srtas 

[00 9 2] mmWA 1 ] h -^ffiflS 

H (i) ©r*!>*^*»cjt#r<5^/S"**f^ffl©«»r 

si (i) (oimfefm^ftm*. 7^^t©pi5 

i*« U>1T. rpi 5 u tv^5c *«*syM6fS 

0) "CtfeftLfc,, 



* [0093] -T^fc.*,, *-f-hlB<0*»5liBflie'jr /V 
m$ft$l (I) 0. 155mg£0. 1 5mlCD7K{-^L 
30 T, <Err^l 0mM©y/U^f^7IJ V5 0/il tO. 5 
M©Fy^y7r- (pH8. 0) 2 5jul^D^. 

fc, *&wmm*r\>-;i>mmm (I) iy;vx«7!) 
^©««tr^l*^bfcjft«i:^5J: 5^ -h©*# 
-C^V^ra.^;— hbjt^^Sr, 3 0ml77^3tf'©7j' 
•fc-f#fl& (1/1 0Ei$ifi+ 1 nm ^y^Tr-y, 
— * n — ;* fctSsAPii-f ) 1 0 ml * KSsSfl L-fc. 
[0 0 9 4] 
* [jgl] 

m i a 





NEeq 


FCeq 




NEeq 


FCeq 


A 


i 0.3J1M 


7.8nM 


V 


I OJ^lM 


Z9nM 


A 


3*iM 


78nM 


V 


3]4M 


29nM 


A 


XOfU 


2eom 


i D 


10|iM 


98nM 


B 


0.3UM 


78aM 


E 


03m 


2MM 


B 


3iiM 


780nM 


B 


3*iM 


29QoM 


B 


iom 


2L6mM 


E 




9MtaM 


C 


30taM 


7*nM 


F 


3QdM 


29cM 


C 


ICOnM 


26QpM 


F 


IOOoM 


9SdM 


C 


0,3jiM 


780nM 


F 


D.3MM 


290nM 


C 


3UM 


7.8*iM 


F 


3pM 




C 


I(HiM 


26{DA 


F 


lOjiM 


9.BHM j 
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[0 0 9 5] ^tbe>co*^KI83g^h-/WJ3IJK^ (I) 
Sr. ««JtW»bfcT^*>f#«±K. P151©=»p 
~— §r lofllioftT, 2 4-2 5 lC"Cfi*fe*3t«r"t? 
«B(SWf-figWS:fT3&V^^^ (Hitachi FL20 SSDTttSftl 
^*fLT^5W/m 2 COfiJ^-eflg|t) 7 0rajgtLt, _L1E * 

# 2 



24 



*^B***r*ftfc (SI 2 30 o ft*, ra-<DK(c**tSK 

w©?»«±se (*imtt) ^cfc^o 

[0 0 9 6] 
[*2] 





30nMNK 


lOOnMNE 




3.0pMNE 




A 






l.Gfcl.6 


29.ft± 3.5 


61*6*2.4 


B 






29.O410.B 


34.7± 4.4 


44.8+0.7 


C 


3«0±3.0 


40.fi±2.1 


46.3*3.6 


56.2± 1.2 


68^*1.1 


D 








1&3± 6.4 


6ae*7.o 


K 






1M1 


01.6± 1.2 


65.0±0.4 


F 


11.712.7 


S9.2±7.9 


63.2±1.2 


60At 1.9 





[0 0 9 7] r.Jte>©je*J: 9, Ktf«*«#«)K?E» 
( I ) ©-£fi3s / /vx ^7!Jyi ^/wSftsK Ziv 
o nM t v * 5 flUSJga-? <t> :ffi^j&ll*f&tttf hbt>tiZ> 

Z.btmhMZt£otL 0 -tt£t>h, h-A-JfiW 20 

■fc (i) <o-&*^y^actr^7y^i:**yi4WE-cfc* 

fee 

[0 0 9 8] £. © i 5 K % _hfla*£T?:*38W-{r h-/H!§ 

mm ( i ) t^i^jyt 

[009 9] _hiSf*g*0!JA 1 {C*5V»T«Vfc N ttttiSfe^ 

R ( I ) Sffflw-C, ±.W&mmA 1 tin C^m-eTE* 
»l«Ri»flgitWRfc«ofcilS*, _kfEf*§l!fllA 1 (Dig* 
t l^-l*©*? fctufc. 

[0100] (KRMA 2 ] JfcH&WHSjS^ h — /HgflS 40 
S£ (I) ©T-^^tC^-rs^B^P^ffl©^ 
(1) 

9 g (siiiS : A7t#) <Dffi*\z.mmmm 

a&2 o#rafeu ^©^TkT-c-^abfc. 

i. 5~2. ocmm«©si$i-tt^, aatetT-c 

#*Lfc (5BM8S) „ 

[0101] r ©*g*K i «3 M^bferf-^o^ttfe 

(KNO,(250mg),NH4NO,(250nig),KH 2 P04(250 50 



mg),MgS0 < • 7H!O(250mg),MnSO 4 • 4H 2 0(lmg), Fe-citrate 
n-hydrate (6mg) , HsB0 3 (2mg) , CuS0 4 • 5li0 (0. lmg) , ZeSO 
4 • 7HO(0. 2mg), N a2 Mo0 4 • 2H 2 0(0. 2mg) , Ca OfcPOj , • 2H 
2 O(250mg) /lOOOmlSSg*) fcigPbfc. r©#**fc.fc 

%d.m&mKis\,^xmz.*&wva&fr h-^mmm ( i ) 
mm bfeo 

[0102] Rt&ar** i a* ( i 6 i$w©iit#ys) x« 
2 1& ( i 6 mm<Dm^m+ 8 ^ra©wtea+ 1 6 mm<o 

2Bfe^a^ofc^*^3m^i-. prua 

(al), 10/iM (al), lOOtfM (al) It 
**vPit«>aWE©*3fiMBBj*^ h-/HBJteifc (I) 
-^•bfcPtffct), NE+«lli, ;;n^7yyio 

fcT^"!7=¥^f-©P 4 4 1 ^©SSfTKiW y^f^^- 

[0103] m2 mic^ ufc i m\®mmm~?tettmmh. 

^tifc 0 rtUt^LT, ® 3 El^^ Lfc 2 gfeBf #yffi$-C 
(I) *©:f63iW»e«#»»fe*tfc. 

[oi0 4] ±l^l^g^MA2^c*5v^■cfflv^fc > tttbffi-c 
mmLtc*&wMmtr h-svmmm (i) ©^«){c, 

mtr h-/umtt&t ( I ) S^ffiV^T, ±!ES*»0!IA 2 i: R 
MA 2 ©^* t l^-tt©fc fettfc. 



[0105] CW*WA3] TV-Jttttmtt&W 
(2) 

±ew*«©»** (sow) 
*ic*3v^t, *iswiaa^ h-^jnum d) ©««b*; 

ffl& (1. OmM, 10. OnM, 100. 0«M*g 
jfcb, 16 0 SO^©SfcSr|l^m^-C«^»b 

fc BS^a« i efe ( i 6 mm<z>f%®m) &ffo 

[oio6] 4 bk*-*-. huhkhsv 

Xs Mmmtemw7k*&5-i,tcm-Q$>*). i w m, io 

1 — /uflgJiS^ (I) zk^RSrS-^-rS £ t XTV-#*0 20 

BSi^ AdRffnS (I) *j«[o»#ei«4^ * 
flWIBW^ h-A'JBKaifc (I) ©»jtfc4K#bT, 

10 0. 0 ^ M 1 — /vflSJKHK ( I ) *» 

*©s#bfc«Mj:*svvrH:, ^iHHi^b^nni 
(i) ©fiasiawT?fcsfc«>^, frfLoxmw-rzim 

[0107] ±|ESt«MA 3 fc*5v*-cjBv*fc» ttitiffi-t? 30 
«iib;fc*»WBflii*' b-/HBI»Ifc ( I ) <Dftt>*)K, 

m (I) Srfflv^, ±e»t*«A3i:HCW**-tflE3r 

[0 10 8] [WRWA4) T*if*tiSlt**»WH 
(3) 

#5*sfc#J-m, *5imbb*^ b -Ararat (i) 

jRSr»V^rJb|E»««A3iBI*©Wgk3RSrfflV^fc 0 fc 
«U h-^JSJWK (I) ©fcMfckSFifcfc: 

*3ltSSfi«, 10. 0 fiH \Z.tfc — bfc,, Ht^a 
tel gfe ( 1 4 B#|tg, 16B#M, 1 8B#K) froT. ^fiS 

[0 10 9] *©***«5Hfc«t. fi5ll|{cfcV^ 



<&ffl¥-l 1-2 9 4 1 0 

26 

5 i mommmmxiz'jrti < 1 t> mmamnff 1 8 
mm, ummmz.i&mzfrz> r. t w&bMztt <o x wr 
(i) r-9-^f*ic*rur^*»/ji»i»^fflSr*-rs 

[0 110] ±|E^^JA4^*5VNTfflV^c, ttWlfe-C 

KM A 4 ©*£* t ra— tt©fc3^mas#k*bfc„ 
[0 111] 0WMWA5] Tf-^tc*5»tS*5IM 

wury—A>mm. (i) osjfiwiwwow 

(4) 

ffifEK^JA 2 (C^lf fc^ffii P«IO^&T?5l^$itfc 
7f3lf* : A?t*) tr^liUfCo #3§f3&aii 

^h-A'JBKilt (I) 1. 0/*U, 10. 0m 

M &tf5 0. 0 £i M <D*^*-ttU^fl${Ufco -fr 
feo*»WI8*^h— /UBISil (I) ©**$*££•. Rg*Qi 

ssr-rsiiLStriBttoami o bm#b, *:*v— - emm 

[0112] ^©^*^6nuc^-r 0 sg6isii£*sv^T 
h-A'isissfc (i) *&m&mm-tz>^kxTy-tf*<D 
( i ) <Dmm\m&\sxmtmimmftmo>mz%.*M 

[0113] JiflBWR«A5K:*svNr«v^fc, atHfe-e 
S4itUfc*lilMKIjg^h-/HBi»K (I) ©n^txc. 

3S^ h-^fliflSK (I) <Sr/8VNT, ±H&&mMA5 km 
[01 14] CWR^J A 6 ] 7 V^-W^{C*5tt 5^ 

(i) 

Kd tf — A xN^f^y^A l/y KX^— (Dend 
robium hybridum H ort. , Redstar) dg^titx. 2 0 4 

<D^mmm.kMmm.ki,^tfx, m»s.<oma-iMm 
m 5 o m <D*^wifl«^ h— A'JBasii ( i ) oimwL 
Mmm<omz}*, b-/wmm (D ©* 



(15) 
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— -M*. ffl*MtEt, ^intfiflS^lOtJ:^ * [0115] 
•To * 





ffi & £1 




* ft K 


2JI <7#> , 3£ (3#) 

$n csm , AM (2m 


1 3 2 
1 0 0 



[oii6] r *k mtbfrtt&wMmir b- xRxfmmm &an*m#*.**s 



[0117] ±BW*«A6K*sv^Tfflv^, mmm-Q 

jg*- b-/HffiJteBfe (I) Sr^T, ±SEf*Sfe0!JA6 ill 
[0118] m®lMA 7 ) 7 :^fW4ftfc:*nt 3#» 20 

mw^b-MWi (i) 

(2) 

-="- ( Cymbidium hybridum Hort. , RasberryBMille-feui 

lie' 2 o»:, 4^^e>8^tc^Jtr?ft^-r 



ttT, 3S»li:©W-tt.Jl IS B B©K (9^b 

1 ©#B, »[Hl5 0/iM ©^l&Wllii'Jr h> 

-/HffilRlft (I) ©**§*&£, 7^*^^ffl0^?>^ffl 

b©iw, SB 5 o »u <o*&wwm>r b-/>mffiM 
(i) <D7k®m*. ^^-^m^mz-ms^tLo 

1 0&Ko^-OSgiLfc 0 #WMMii*sv*Tffl 

*si 0 £ C«tt)ffi<*^*v^ < t5^ < tfabfc e ^©jj&JHSr 
TTBJI 4 
[0 119] 

[*4] 



» 4 S 





n te aa 


lJfciSO (DIMES* OBSftt) 


* ft E 

» H K (*> 


i a am . sji ct#> 

3£ (1 0#) 


1 5 1 
1 0 0 



[0 12 0] i©*£*<fc?) s WfeaMC^SMIHji^h — 
[0121] JiBWR«A7fci8v^fflv>fc, ttWte-e 

m*b-Mm& (i) «rjBv*-c\ ±BwwdA7ii 
»#ja 7 ©est if?— i±©fe5^m^^^fco 

[0 12 2] 'fflikfflA8) # — >a V(C*5»t5 

mi 

a > ( Dianthus caryophyllus L . ) ©fliSr 9 
^f0^?>M0Ora, SB 5 0 nU <D*KWMm 

trb-^mmm u> ©**§?&£, ^u-x-^±m^ 



0 ©PB7E^©tB*r«i, SJflgESr 1 0 0 t Lt\ 1 4 

2-efcofc„ 

[0123] i ©*£*£►), we>*>ic*»giiB8)i^b — 

/wmm (i) *^©issi-<t9. *-^-v 3 y(o 

[0 12 4] i:lEf*g&#jA8 J£*3V^TfflV^> 
§45tLfe*5IMI8*-ir (I) ©ftb9{c x 

ag-Jr (I) ^fflVNT, ±»«gk«A 8 k m 

SfcfllA 8 ©^*i: 1^— ttWfcS^*^^^-,, 
[0 12 5] G*|fc0ijA9] T^.-"?7^^^*3lt5* 

aswHii*- ( i ) <n>wzmmsm , feR<r>®. 

FALCON 1007 ^rf 4 X^^-Y— W (60mm X 15mm, BECT0N 
DICKINSON and Company) (CjlS^tt (ADVANTEC T0Y0,No.2) 



* 



(16) 
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£3&>&£9ml©l*i&i£ i=x^Yu-;V (fitSbk) , 20 

o din *&wmmtr v-jvmwim. d) ] £a*ut*/< 

(Mary Washington 500W) £r 1 v--^— «5 
2 5*S«t, 2 5*;^ltBrT8HiniB*»#3*fc. * 
©^©M ho-/^9 0%t, 200 nM *3B 
WBffit^b-/HM«« (I) *>9 6*T*ofc. 

«?-Sr*j5lBb-C/<— W hfcHMtU 12KF 

«*©oVNfcfflfl*/^Bfl*x 10 0 
(%) t?^Lfc 0 r^hP-zM^LTf^JE 
*H:^<»J«**t**»ofc©KSJ-U 200 /*M *%^I8 
*^h-/HMK« (I) 12. 5%<Dffl#J-?E# 

[0 12 6] roMi^ 9ie>*»K*»MH3i^h- 
AJMfflit (I) i©«fl*icj;!9, *^-v- 3 y©M 

9fc*5w-c/i§v\fc, ttffl&^Sif Lfc^S&Kil*^ h- 
/HJaASSfc (I) ©ttfc>*H£, W^©©^j5fe, .RlKSMfc 

¥&&m-t*9mvtc*&wwmir h-*mBm a) £ 

[0 12 7] X;*^ 7 ^ (Asparagus officinali 
s) 11, SfllEUfcm^^ttifel-e&Sa-yfKLiliaceae) 

\zm^-?tt#zmM-t?>z.ti!>m j £znx\,-<z> (T.Abe, 

and T. Kameya, Planta, 169, 289 (1986) )„ 
[0 12 8] Lj5>L&as<b, iilf>©^J^lLfe 

fcrt^b, *»rawjg^ h-A'UBi&K (i) «r©r 

t> * ©tgffl { c X 9 T * y< 7 tf* £te *E £ -fr 5 n t tf* ft 

[0129] b. mmmic x %Mit&gmM&± t=/t 

BMtm (I) fcjsttSIMKf 



30 



CSUtMB] 

i. =^E^**©y^*->y-^ — ■ t?<Z>|S§!{ 
3^?A3 50g §r^»=t— •r/i'-Cgfcfr, flttJUXt/fti* 
LfcfccD (2 5 Og ) 0. 1M • pH4. 5 <Dffi& 
&MW.\. 2 51 (CfltiRU Z.vmWto&ifrZiS't-'t X 
VtCo #ci^-C, ^S^^e^WXjSHiffiS: 1 6 0 0 0 
rpm "CI 5#IHiaM>$M*U ±» (0. 81 ) 3r»fc„ 
#e>^fc±«(Cfiit^T^-^A 1 4 0. 8g (0~3 

10 f> 950 Orpm "C3 0#IW3t.k&1?V\ »5>*l/fc_kj|| 
(0. 8 51 ) «STy ; f=5'A2 3 2g (30~7 
0%safn) SrtSftlUr, 4"C-e5^M&«Lfc 0 
[0 13 0] mm^9 5 0 Orpm -C3 0#MiS'i> 

3 o ~ 7 o %m m&) p h 4 . 5 <r>mm®ffim 

3 0 Omll^L^ 6 3t-?5^1M*!iiS-fi : ofe < , 

^7^=7^12 0. 8g (0~7 0%«SfP) SrS^P 
UT, 4tl?- ife^gfifcJBSrfTofc,, 90 00 

20 rpm -e 3 0 3-|t]X<b U » ^tvfett:©!^ 0 . 1 M • p 

H4. 5<ommmmm3oomuzmm\^ Rcstffa 

—7' (SpectrumttM^T 4 : MWC0 12000~14000 ) £r/B 
VNT^W (31 X3) 0fS-t-S="^)E^ 

[0 13 1] 2. T-^a^-**OTV'V^-4rf--r K-» 

2 0 Og ti, T-fer hV2 5 OmlS-^PUT^^^^X 
(2 0s X3) L, »6>*tfc«fcW»*BJ0lB— h-eatik 
30 S?£$!£t^^ Lfc 0 ^V^t?^ tfc®^5SrSt^T-fe h V 2 
5 OmKclSISlLT*:*^^^ (10s X3) tfcjS 

fejKb-C, 7^1^©7thytt^m (15 0 

g ) o 

[0 13 2] r<DT-?«^©T-tr tJc?&T5 
OmMyv^Wffi ( P H7. 0) 4 0 Omlt^SgliSU - 
^0 < C-ei^M^ 2 5'-7-^#^iSLTttmbfc <> # 
t>tltci&mV>Hz. 1 1 0 0 Orpm T? 3 O^MS-tL, r^t 
(C<t t)#e>nfc_h» (3 8 0ml) llffit^^^^Al 
40 0 5. 3 g (0~4 5%ffifP) SrJP^ *?&T-Cl^ra 
*t©U £e>(-l 7 0 0 Orpm T?3 05>H^LT#fe 
^fctt^S-, 5 0iMyvKig«a (pH7. 0) 15 

omiidigfliu swbritt^b (3ix3) , mm-tz 

[0 13 3] 3. a-V ; ^>m<D-thv V&i&cDmWl 

m&mwt-rz> « - y y i^^i*, *(-*3Jts^tt^ 

50 ^^hy 3 OmgSr, W«7kl0mHC^L 



* 
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T5 5t(dPlU iWu-yyuyS (■rJj^J'r 
*2 7 8mg«TLt, 3NfHSI#bfc e KJ&fe 
T'&, Dawex50wxk(H'form) 5 X/l'tiM) t*«f> 

-fSa-y/W'Vgfero^-hy^-i.ig (1 2 5 0mg, 8 3 

[0134] 4 . #3§!J!Mji<5r h-,HMSB£ ( I ) ©» 
it 

(1 5mg : 5 0 /zmol ) Sr> 0. 1M(DJJV^»M 
(pH7. 0) 3 0mljC^bfc o &V^„ 
»C, ^Ht^ifET. 2 5 , t-?_blElK:<fc*)#;fc=>y-E3fa 

*©y#*^-^— v<D*mmwi&3. 1 smiaajnut 

y #*?/yt- J 3 . i 8mi**aniuT, 
3 0^WLfc. r©s#MTt, £©yjtf*i^-*- 

-Y KW^— tf©!|&I£p|ij&£: 3 4. 5ml^iDLT. 11* 

[0 13 5] JUd^c, a&$t£CHC 1 3 — M e OH = 
1 0 : l-CttttJLfc 0 fiftSfc^ 
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b-zHUKK (I) i:l&«>«b*L5tf-:J' (!)TV-> 3 y 
: 1 6##iff) ^Slbfcc #*LfclB#K:*u 

[0136] £ <D»S!^©»3tS:«^1-5fcie>(cfiy 

io y-^is-e'H, wc-nmr^^^ i^«r«j£ 

CS0.98(t) ] , 2m<D^-U7^(> [ (55.25,5.40), 
(5 5.55,5.62 ) ) , 2&*KS [S4.09(dd)) 

h-^mmwt (i) ti^-- ft-a-^t«is$tvfco 

[0 13 7] $<bt£. "C-NMRO-Jr^/WM 
^ifctfcbfcti^ #3BWISjg>5r h-/wflgj[»SI (I) 

20 fc J: Shifts* **>K:*»WBB3i^ h-^flBfSK 
(I) tfc5:H:sjiy«ofe, 
[0 13 8] 
[355] 




1-29410 



COOH 





Si 




C-1 


178.5 


178.4 


C-2 


35.7 


35.4 


C-3 


26.8* 


26.9* 


C-4 


31.1** 


31.1** 


C-5 


31 .0** 


31.0** 


C-6 


31.1** 


31.1** 


C-7 


26.9* 


26.9* 


C-8 


36.4 


35.4 


C-9 


78.6 


78.6 


C-10 


213.8 


213-8 


C-11 


38.4 


38.4 


C-12 


123.0 


123.0 


C-1 3 


133.5 


133.4 


C-14 


27.5 


27.5 


C-1 5 


128.4 


128.4 


C-16 


134.6 


134.0 


C-1 7 


22.3 


22.3 


C-18 


16.4 


15.4 



[0139] mmrnB i ] *&wmmtr h-^mmm 
(i) mmmzxz&f&sh) <DT*v*?-v\z.M-tz> 

m (i) vmmmtimftmz. m^o rpisu & 

itmftmL/±&<Dm®itomx ioo) uKtwit 
[oi4o] -rt£i?*>, t.-rmmmzj:V)mc. ±m<o 

*&Wm&>r h~-/Wm& ( I ) 0. 155mg£0. 1 
5ml<0*(^^¥Lr. -?rr{c: 1 0nM©y/^f^7!J V 40 
50^1 tO. 5M <Z>hV ^?7r- (pH8. 0) 
2 5 m1 SrAD^fc. -tco^Sr2 5 < C-e6^K'f >^ra. 

h -yUBJUSH ( I ) t//n«7!) ><Z>}gg §r|£ 

flgJK^ (I) t //n«7!l V©jg^Sr^i"5) 0. 
*Lfej§«t/<c*«t5{-^ Ic^t-fy^^^-M 0. 
fc^Sr^ 3 0ml77^.3tp(Dr s/ir^igifc (1/1 0 

SD-fri 1 ) 1 Omlf Ki^DLfco 50 



[0 14 1] n*Lfe©«HHifef::J:»»#fe-h./£:*»Wi8ig 

±\Z. S P15 103n=-Jlottom, 2 4 — 2 
5 < C•CJi : ^^>fe^:Tr^6<3^CfigJWS^^T^V^/ < c^s h (Hi 
tachi FL20 SSD-Ctt&mfcf LT» 5 W/m 2 (D|R|-a-Cfig#t) 
7BM^«UT, ±IS^J^Sr^«)fc (IS 6*) . * 

*5 N Iri— omcxH-f z&,m\-z, ^^377^^^ 

bfci^*!^ **T^*u©W©¥i&tt± S E (^Jpp 
[O142J0 6 



0 mM 
3 mM 

1 mM 



5 0. 
1 7. 
0. 



5 ± 6. 
7±4. 
8 ± 0. 




[01431 [p&kMB 2] Ty-tf*\ctsttzm%m 

tdi 9«jSbfc*3SMBB3i^ h-A-lgJKH ( I ) ©ft* 

tfrS2f*WJA2tC*5(t5TlJ-^ : A^f"*) 

-/HBaSil (I) O&WtTMm (1. OpM, 10. 0 
nU , 10 0. 0 mM 4-*H*SrffiV»T, 

8t-ci6BMHBt-e**U 16BI©?6#©#:£ 
JtfNMRfraMHHBi'fc. tt*s, Rff&attife (ie 

[0 14 4] 7 HlC*-*". JB7HK1*SV> 

T, »«Wl43K«*Srift-^Lfc»T?jE>5, 1 /*M , 10 
/*M , 1 0 0 y M fi, *;K,Jefr©j8ft<0_hSEBS3!l8stC«fc 
0IMbfe^WBM*h-/H««« (I) 
P-Cfc^c f&7Bfc*sv*TWfea»fc.fc3fc, 

i . o n u L w mm^r h -frffim 

mm 7m»*&*-ir&z.k-<*T j 9-#*<DiE&jei&& 
mmzti. 'M<ttio. o^m <Dm*&wmmsrb 

— A'lBIW (I) *»«©JftJ&.fcSS*T?s ra*5&wis 
aWh-A'JBIWI (I) OilK«#LT, -tO^Jg 

^»^ffl^iRiJi-r5ifc^J6e>^fc 0 io 
o . o fin <om%m-?w&vtt*&mmmr h-summ 
mm 7K^«!©s#bfcip{c*3v^rtt, m*&wmm 

b—zwrnm (i) <Dm*mmi'ehz>tcmz.. 
xmm-r z wmmm^m a 5 rl« £ *i< s« ft k s> 5 r 

#3&WM>*<7- h«-**JllB» ( I ) (CRfSWftttA 3 £ 
[0145] {W&mC 1 ] T^*fc*srtS t Kb 

^^V^tt^tW^^ffiMMMttA ©&w 

*V-10 (E.) , 1 2 (Z) , 15 (Z) -Kir?? 
* h y ^Vlt Sffl)) 1 3 - t Kn^/l^rix-- 9 
( Z) , 11 ( E) , 15 (_Z) -Or99 t f1l hV 

m<Dyv#*te&\?zi£mmfmmwm&mtLtc 0 

[0 14 6] r J:|EW««AlKJ8»t5*«fe 

A5t^) ©tt^caw&ifc&ais: 2 o^wjfeu <e©# 

KLT, Iofei«>±C2 4^|fflSV^t > SMS;***:. 
Zivb?>ftfo LfcffiHF-SrtSeW-. 1. 5~2. OcmH 

[0147] ^<Di%mc£*)mmvtc7y-#*<o3My!> 

#£r. [KNO,(250mg),NH^03(250mg),KH 2 P0 4 (250 
mg),MgS0 4 • 7H20(250mg),MnS0 4 • 4H 2 0(lmg), Fe-citrate 
n-hydrate(6mg), H^0 s (2mg), CuS0 4 • 5HjO(0. lmg), ZeSO 
4 • 7ft0(0. 2mg), NaJAoO* • 2H*0(0. 2mg), Ca(H 2 P0 4 ) 2 • 2H 
2 0(250mg) /lOOOmlUe*) l^bfc. rwJg^tcJi 
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IE© tKo -^/W^-^ V^F^f PSgJWK-efc 6 , a) RXfb) £ 

*HBfcfTV\ ^<Dt2 8^14 PIB*M0fc"CWj*U 
1 4 B S©7E^O»§-||ft:Pm^-em«5i^bfc„ 4 
:Jb\ i<D«»tt, — »1 6<B<*:<DT-y-^4rfflVNTtTo 

[0148] Bf timte. 1 Sfe ( 1 6 BfRS©^!!) fTo 

[0 14 9] 
[«6] 

& 7 31 



R * * 






0. 8 9 2 


10. OmM 


1. 4 2 5 


5 0. OmM 


1.023 


10 0. 0 aM 


2. 2 0 9 



n=l 6©¥^ 



[0 1 5 0 J 

m s m 
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R » S 




#M (*) 


1.2 0 3 | 


10. OxtM 


1. 3 9 2 


5 0. 0 /aM 


1. 5 7 2 


10 0. 0 


1 . 7 0 4 


n=l GO^m 



[0151] r®i*»WC 1£<0, ±W.<0*ftWm&tr 
h-/Wmm (I) %<Dft%itp t Ltfi 

[0152] ±ifc©£W*«©#* J: >) , ^>/<c < t 
fitWcfc^T, *^^I8»<7- (I) 

50 [0153] *yt, 5\z&*mmt6oRtfM*m& 
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(20) 
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h-^mmwt (i) mmTbmmm^m 

[ 0 1 5 4 ] $ fcK#38SllM»<!r b-/H§i§Wg£ 

(I) ©ftI^M^i%x.f>ti2.t Ka^^v^ 
fnlBItflfcfca^T'fe, *5IMBaa^ h-/Hiff5K (1) 

fcr t *»e>, *&wwm>r h~Mmm ( i ) t r« 

[0 15 5] 

[BiS©«¥*«W] 

[El] #3&WW«^ h-^JBIMt ( I ) £r*-r"C - 
NMRCft — M2I IB "C * 



* [H2] im<Dm%m&n<>tc.w&<D*ftwmm<>r h~ 
^mmm (i) ^^s^uysia^T^^tc^i-s 

[03] 2m<Dmtemzn<>tz.M&<o*ftWM&<r h~ 
;wmm (i) sr^ws^ufc^wT-^^^-rs 

[B4 ] 1 »©rtfft!«Srff ofc*d-©*38MB8it^ H — 
/H!ifJ»S£ (I) Sr^S^-bfe^-OTlJ-^^l-^ 

10 5„ 

[El 5 ] mtim<DM& h-/MJiJ»8£ 

( i ) *>wmam*i?R t <om&zmiviz®mt*> 

So 

/WmM (I) Ufc«#©T^iJf*H:^.5 

[0 7] im<om^&n<>tim&<ommmK£ymm 

20 LT^Wb/cEI®-^fc5„ 



[02] 



m 2 




04* 



(21) 



1 




* 



(22) 



!&m¥-l 1 -2 94 1 0 



[S3] 



Sf£ 3 



is. 



: 

* i 

H 

m 

1. 
0- 



* , - - 

----- - x-.^:^^- ?; ---„." 

- - - . 

- ' - _ 



•v.- •- r v-N V --:"- 



" . -- < - r 

■■. m ■ v. 





[06] 

m b m 



*4£ 1 





0 1 



im 



n=32 

♦p<0.05 
**p< 0.01 



10 eo 



(24) 
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17] 



m 



** 



n=32 "=48 



**p<0.005 
*p<0.05 



n=32 




■ 

i 



m 



n=40 



n=16 



0 0.1 1 



10 



100 

(UM) 



(72)&W% zhA jffft (72)^|^# * 

»3lf;i|»««flf**Et3W3SHri050»lft «c #&JI|flMft9tffitttt^ai?1050»illl Mc 



